mGluR1 antagonist decreased NADPH oxidase activity and superoxide production after transient focal cerebral ischemia.
NADPH oxidase, which is activated by PKC and signaling via the NMDA receptor, is one of the crucial enzymes for superoxide production in the CNS. We showed earlier that the metabotropic glutamate receptor 1 (mGluR1) plays an important role in the activation of PKC and tyrosine phosphorylation of the NMDA receptor, which has been implicated in enhancement of the channel activity, after cerebral ischemia. In this study, we sought to determine the role of mGluR1 in the activation of NADPH oxidase and subsequent superoxide production after transient focal cerebral ischemia. The amounts of NADPH oxidase subunits in the membrane fraction were increased after the start of reperfusion. These changes were accompanied by increased NADPH oxidase activity followed by superoxide production. The administration of an mGluR1 antagonist attenuated NADPH oxidase activity, which was coincident with inhibition of superoxide production. We further showed that the increase in the amount of PKCδ, but not of PKCζ, as well as the increase in those of NADPH oxidase subunits, was attenuated by the mGluR1 antagonist. These results suggest that mGluR1 may be linked to the increase in NADPH oxidase activity that is mediated by PKCδ and subsequent superoxide production after cerebral ischemia.